Supplemental Document
Biomedical Optics EXPRESS -~

CCS-UNet: a cross-channel spatial attention
model for accurate retinal vessel segmentation:
supplement

YONG-FEI ZHU,T XIANG XU,T XUE-DIAN ZHANG, AND MIN-SHAN
JIANG*

Shanghai Key Laboratory of Contemporary Optics System, College of Optical-Electrical and Computer
Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

" These authors contributed equally to this work.

*jiangmsc @ gmail.com

This supplement published with Optica Publishing Group on 18 August 2023 by The Authors
under the terms of the Creative Commons Attribution 4.0 License in the format provided by the
authors and unedited. Further distribution of this work must maintain attribution to the author(s)
and the published article’s title, journal citation, and DOL.

Supplement DOI: https://doi.org/10.6084/m9.figshare.23921790

Parent Article DOI: https://doi.org/10.1364/BOE.495766


https://orcid.org/0000-0002-4669-1025
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.6084/m9.figshare.23921790
https://doi.org/10.1364/BOE.495766

CCS-UNet: a cross-channel spatial

attention model for accurate retinal
vessel segmentation: supplemental
document

Table S1. List of Variables.

Symbol Definition
F Input feature map of the CCS module
Foia Feature map responsible for encoding horizontal and vertical spatial information
FH Spatial feature encoding along the vertical direction
W Spatial feature encoding along the horizontal direction
Fc The output feature map of the first branch of the CCS module
Fs The output feature map of the second branch of the CCS module
Fout The final output feature map of the CCS module
F(i,j) i,j are the indexes of height and width in the input feature map F respectively
Fe(i,f) i, j are the indexes of height and width in the output feature map of the first branch of the CCS module
Fé\/“) The feature code obtained from the input feature map F after maximum pooling in the channel direction
Fé“P The feature code obtained from the input feature map F after averaging pooling in the channel direction
GH Attention weighting map along the vertical direction
el Attention weighting map along the horizontal direction
zH Coding feature map for aggregating features along the vertical direction
Al Coding feature map for aggregating features along the horizontal direction
ZH(n) The mathematical representation Z of of the c-th channel at a given height 1
ZV (w) The mathematical representation Z" of of the c-th channel at a given width w
Xe(h, i) Denotes the row vector of input features on a given channel ¢ and height
Xc(j,w) Denotes the column vector of input features on a given channel ¢ and width w
Ms(+) Operations used to obtain attention weight maps for cross-channel information




